A major manufacturer of consumer durable goods implemented a rapid delivery system for its independent dealers whereby these customers could receive deliveries in 24 to 48 hours anywhere in the United States. The primary goal of the rapid delivery system was to improve on-time delivery performance and enable the dealers to increase service to their customers. Additionally, the rapid delivery system provided the dealers with an opportunity to dramatically reduce inventories. Third-party logistics providers operated the company's regional distribution centers and delivery vehicles. Six years later after implementing economic value added (EVA) measures, in an effort to improve financial performance, the company reduced the service to 48 to 72 hours and switched to one single third-party provider who was not one of the original three. What happened?
The value that was being provided by logistics was not being measured and sold. The company's sales force was not trained to sell the economic benefits to the customer. The potential for much higher inventory turns and therefore lower inventory carrying costs per unit on every unit sold was not being explained to the dealers. In fact, the marketing organization still provided these customers with incentives to purchase in large volumes. Also, logistics neglected to estimate how much of the increase in sales experienced during the six years was the result of the rapid delivery system. Consequently, marketing took all of the credit for these sales increases. In this situation, the value of logistics was not sold externally to the customer or internally to top management.
It cannot be taken for granted that customers (in this article we are referring to business customers not consumers) will understand the value being provided and be willing to compensate the supplier for it.
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In order to receive adequate rewards for the firm's innovations and performance in logistics, managers have to measure and sell the value that is being provided to customers. Value, once determined, must be sold to customers and also to top management within the firm. There are several value metrics mentioned in the literature, ranging in financial sophistication from customer satisfaction to shareholder value including: customer satisfaction, customer value-added (CVA), total cost analysis, segment profitability analysis, strategic profit model and shareholder value. While customer satisfaction and CVA may lead to the achievement of higher shareholder value, the specific connection to changes in value for the customer or the supplier are typically not made. The other measures focus on the measurement of value in financial terms. However, financial measurements such as total cost analysis only capture part of the value created by logistics. One of the problems faced by logistics professionals over the years is that logistics has been viewed simply as a cost that needs to be reduced. Segment profitability analysis and the strategic profit model are more complete measures of the impact of logistics, but they are used to evaluate historical performance and lack measures of risk and the time value of money that are included in shareholder value.
It cannot be taken for granted that customers will understand the value being provided and be willing to compensate the supplier for it.
Customers must be shown on a regular basis the value that is being created by logistics, and so must top management within the organization. It is easy for management within the firm to ignore logistics and to underestimate its importance when logistics is performing well. For this reason, logistics managers must measure and sell the value created by logistics internally as well as externally throughout the supply chain. In this paper we will review the various methods of measuring value; describe the advantages and disadvantages of each method; and provide suggestions on how the value, once recognized, can be sold.
Key Value Metrics
As customers place demands on suppliers for more value-added services, it is becoming increasingly important to be able to measure the value of these services in terms that are meaningful to the customer. Failure to do so will result in erosion of profitability since it will cost to provide the services to customers, but the firm may not receive adequate compensation for these services. In most cases, it will be necessary to spend more money in order to achieve higher levels of customer satisfaction. However, if customers do not purchase more or are not prepared to pay more, providing more for the customers will leave the company's shareholders with less. Failure to justify a premium price as a result of offering value-added services will lead to profit erosion. It is not good enough to simply enumerate the superior levels of customer service that are being provided to the customer and assume that the customer will understand the financial benefits of this service. For example, the buyer might acknowledge the shorter lead times, better fill rates, and higher levels of on-time performance that the firm is providing over its competitors, but still say that the prices of the company's products are too high. In order to justify charging a premium price, it is necessary to convert the higher levels of customer service into a financial benefit such as an inventory turn improvement and use the associated reduction in inventory carrying costs per unit to offset the premium price. Alternatively, it may be possible to show how the higher levels of customer service are contributing to increased sales for customers through better service to their customers or consumers. The most common options for measuring value are:
• Customer satisfaction.
• Customer value-added (CVA).
• Total cost analysis.
• Profitability analysis (includes revenue considerations). • Strategic profit model.
• Shareholder value.
Customer satisfaction measures are the least quantitative in financial terms and shareholder value is the most comprehensive financial measure. In corporations such as Coca-Cola and General Electric, top management has bought into the idea that shareholder value is the best measure of how a corporation is performing. Shareholder value is a better measure than profitability because profitability can be manipulated in the short-term, and earnings per share does not consider the investment in assets required to achieve those earnings. Shareholder value measures all cash flows related to the profit and loss statement as well as the balance sheet, now and in the future. Future cash flows are discounted to a net present value on a risk-adjusted basis. Shareholder value considers not just earnings, but also the investment required to generate those earnings both now and in the future. This long-term orientation means that management is less likely to make myopic decisions.
Each of the six methods of measuring value will be described in detail.
Customer Satisfaction
Customer satisfaction occurs when businesses successfully fulfill their obligations on all components of the marketing mix: product, price, promotion and place. The place component represents the manufacturer's expenditure for customer service, which can be thought of as the output of the logistics system [1] . There are at least four reasons why companies should focus on customer service. First, satisfied customers are typically loyal and make repeat purchases. Second, it can be up to five times as costly to attract a new customer as it is to keep an old one. Third, customers who decide to defect are very likely to share their dissatisfaction with others. Fourth, it is more profitable to sell more to existing customers than it is to find new customers for this same level of sales increase [2] . Therefore, in many businesses, research is periodically conducted in order to determine customers' needs and set customer service levels so that trade-off efficiencies between revenues and total logistics costs can be recognized.
Customer service audits can be used by management to identify the elements of service that are important in customers' purchasing decisions, and to evaluate the level of services being provided by each of the major suppliers in the market [3] . These data can be used to identify ways of improving customers' perceptions of the firm's service. Customer satisfaction is a critical measurement, because it allows management to align the company's service package with customers' needs. Higher levels of service can have a direct impact on customers' financial performance through higher revenues as well as lower costs as a result of the better service. However, providing higher levels of customer service will often increase costs for the supplier. Businesses can improve their market share by investing in logistics more efficiently and effectively than their competitors, thereby achieving higher levels of customer service in a cost-effective way. The advantages of customer satisfaction measures include: they are not complicated to implement; and, they enable management to align the company's service package with customers' needs.
While there are a number of approaches to the measurement and management of customer satisfaction, it is generally considered best to measure the firm's performance relative to specific competitors and identify gaps that represent opportunities for differentiating the company. Usually, customer satisfaction measures are collected using surveys. Table 1 illustrates the type of information that can be provided. This survey evaluated both customer service and other marketing mix attributes. The two columns on the left side of Table 1 show that the ranking of the attributes was not influenced by the order in which the questions appeared on the questionnaire.
In this example, 12 of the 18 attributes with the highest mean customer importance scores were customer service (logistics related) attributes, which reinforces the importance of customer service within the firm's marketing mix. A small standard deviation in customer importance ratings means that there was little variation in the respondents' individual evaluations of an attribute's importance. For attributes with a large standard deviation, it is important to use the demographic information to determine which customers want which services.
However, if we are only using customer satisfaction scores to measure the value being provided to customers, these customers may recognize the firm's superior service performance, but they may not be willing to pay a premium price or reward the firm with a larger percentage of their purchases. They may say, for example, "yes, you are providing better service than your competitors and that's great, but your prices are too high". If the service improvement is not translated into a financial benefit for the customer, it may go unrewarded or at least the increase in sales or price premium paid will not be as large as possible. Higher fill rates, on-time deliveries and shorter lead times have financial consequences for the customer in terms of costs and revenues that must be estimated. If management does not measure and sell these financial benefits to the customer, it is relying on the customer to do so.
Our research in a number of industries has shown that some customers who give high satisfaction ratings to a supplier will purchase a greater percentage of their requirements for the product category from that supplier and/or are more likely to pay a price premium. However, the number of firms where this occurs is small which indicates that generally suppliers are not adequately compensated for incrementally better performance. As good as customer satisfaction measures are, they do not show the financial benefit of what the firm is providing for the customer.
Customer satisfaction measures by themselves are not adequate to sell the value of logistics internally. It is important to relate levels of customer service performance and the associated costs with revenue streams as well as costs. Failure to do so, will result in top management's recognition of the costs of logistics, but not the revenue-generating capabilities associated with outstanding customer service.
Customer Value-Added
If the service improvement is not translated into a financial benefit for the customer, it may go unrewarded…
Another popular value metric, customer value-added (CVA) also focuses on customer satisfaction. CVA measures were developed in the marketing literature as measures of value for end consumers, but are now being used by consultants such as Gale [4] with clients in a business-to-business setting. Customer satisfaction, as captured by CVA, is accomplished by providing value to the customer beyond price. As Naumann [5] A company can increase value for the customer by increasing the quality of product or service attributes or by reducing transaction costs, life cycle costs or risk. Product quality and service quality provide the foundation that supports price. If a company produces poor-quality products or provides bad service, the value-based price will fall. If management sets prices too high for a given level of product and service quality, value is decreased and sales will suffer.
Hence, from the company's perspective "the focus is on finding ways of adding value to a product where the price premium generated by the additional value is greater than the incremental cost to produce the value added" [6] .
Gale [7] , also linked market-perceived quality (both product and customer service quality) to exceptional customer value where value is defined as the marketperceived quality adjusted for the relative price of the company's products. According to Gale [8] :
• The customer buys based on value.
• Value equals quality relative to price.
• Quality includes all non-price attributes, both product and customer service.
• Quality, price, and value are relative.
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That is, a customer's evaluation of the quality, price and value of a product offering will be dependent on a supplier's performance relative to its competitors. Figure 1 shows Gale's perspective on how management creates value for the customer as well as how doing so leads to business results such as profitability, growth and shareholder value. The first step is to understand customer needs in well defined markets.
Management should identify segments of customers and for each of those segments determine how customers make the decision to buy. With that information and effective design and quality control, the company can provide superior quality in areas that matter to the customer. Next, management will use advertising and other communications to inform customers that it has listened to them and met their needs, which will result in market-perceived quality. Effective design and quality control results in low "cost of quality" and cost leadership, which leads to exceptional customer value and business results including higher profitability, growth and shareholder value.
Companies, with products and services that represent better value than those customers could purchase from competitive companies, will have higher sales figures, higher profit margins, higher market shares, and higher shareholder value than competitors. Customer value-added is the perceived value of company's offer divided by perceived value of the best competitive offers.
Companies such as Lucent Technologies, Texas Instruments and Fletcher Challenge (New Zealand) use this metric to provide products and services to customers that are perceived as better value than those they can purchase from competitive companies in similar markets. In order to achieve an overall measure of value for each major competitor, a macro level question like the following is used:
Considering the products and services that you purchased, how would you rate them as being worth what you paid for them?
Next, the CVA measure is calculated as follows:
Perceived Value of Company's Offer CVA= -----------------Perceived Value of Competitive Offers
Managers also collect data on specific attributes at a level of detail that allows them to make the changes necessary to achieve a higher CVA score (see Table 2 ). In this example, management wanted to identify the firm's comparative performance on "delivering material when you wanted it". On this attribute the company scored 3.35 on average, and the best other vendor scored 3.32. When the company's score was divided by the best competitor's score, the result was above 1.0 (1.01). The company's score on "having the necessary information on all shipping documentation" was 3.67, but management was not able to obtain a best competitor score and could not compute a ratio. The company received a score of 4.00 for "having the correct materials delivered relative to what you ordered" and the best other vendor scored a 3.76 for a ratio of 1.05. However, "best other vendor" is not the same firm each time. With this approach, the company's performance is compared to the best vendor for each attribute. Since various competitors will most probably have different areas of strength, the best other vendor is unlikely to be the same firm each time, but rather the sum of the best traits of a number of suppliers. Of course, since this composite score does not represent any company, customers cannot actually purchase from this entity. Overall, on "delivery of materials", the company received a score of 3.89 and competitors received a score of 3.74 resulting in a ratio of 1.04.
Figure 1 Creating Value That Customers Can See
The next step in evaluating the CVA is to multiply the ratio scores by 100 and compare them to the results from the Profit Impact of Marketing Strategy (PIMS) [9] database shown in Table 3 . If a firm's score is greater than 10% better than the best of its competitors, the firm is considered to be "world class", which is 15% of the businesses in the PIMS database.
A firm with a score of 3% to 10% better is considered to be "above parity", which is 25% of businesses and so on.
It would seem that no matter how excellent a company is, if a major competitor is within 10% of its performance it would not be possible to be "world class" according to this method of measuring value. However, the major problem with CVA is that it will cost money to become "world class", but these CVA scores do not convert easily into customer benefits that justify a premium price or increased purchase volumes. For example, how much above 1.0 (100%) does a firm need to score in order to justify a 1% increase in price and what will it cost to achieve this level of performance?
Total Cost Analysis
In terms of selling value to the customer, the weakness in the first two measures is that the supplier leaves it to the customer to determine the economic benefit of the level of customer satisfaction or the CVA. Many customers will not do this. Some will admit that the customer service provided is superior, but will argue that the price being charged is too high.
If management expects the customer to pay more for better service, then it is management's responsibility to express to the customer the benefits of the higher levels of customer service in financial terms. Total cost analysis can be defined as minimizing the total costs of logistics including transportation, warehousing, inventory, order processing and information systems, and purchasing and production-related lot quantity costs, while achieving a given Page 6 The International Journal of Logistics Management If management expects the customer to pay more for better service, then it is management's responsibility to express to the customer the benefits of the higher levels of customer service in financial terms.
customer service level [10] . The basic principle of total cost analysis is that managers should consider the total cost of all logistics activities instead of trying to reduce the cost of individual logistics activities so that real cost savings can be realized. Otherwise, cost reductions in one logistics activity can lead to cost increases in others, and this may result in increased total costs. Total cost analysis can be expanded to include all of the costs of ownership, not just those related to logistics. This is referred to as the "total cost of ownership" [11] . Table 4 shows the costs that might be included in total cost analysis in addition to the purchase price. With total cost analysis, the goal is to compare the costs of doing business with the firm to those of doing business with a competitor and to show the customer the financial benefits associated with the firm's higher service performance. For example, it is necessary to convert fill rates, lead times and on-time performance that are better than those of competitors to an inventory turn advantage and therefore lower carrying costs per unit. Rather than telling customers that the firm provides better ontime delivery performance than competitors, that its fill rates are better and its lead time is shorter, management needs to show the customer how this performance affects its inventory investment. For example, if an item costs the customer $100 and the customer's inventory carrying cost is 36%, the cost associated with one inventory turn is $36. By dividing this number by the inventory turns actually achieved, it is possible to calculate the cost on a per unit basis. If the firm's better service results in 12 inventory turns for the customer compared to six turns for a competitor's product, the inventory carrying cost per unit would be $3 ($36 ÷ 12) versus $6 (36 ÷ 6) for the competitor. The $3 per unit savings can be used to justify a price premium over that competitor.
Total cost analysis can be used to show the performance of logistics internally as well as externally. Logistics costs are a major cost of doing business and logistics assets represent a significant portion of a firm's total assets. Thus, reducing the total costs associated with logistics represents value creation for the company. However, the ultimate goal should not be to reduce one entity's costs simply by shifting them to another firm. The goal should be to reduce total costs for the supply chain.
A shortcoming of total cost analysis as a measure of value creation either externally (from a customer's perspective) or internally (from top management's perspective) is that any revenue implications are ignored. Also, the more logistics professionals concentrate on cost savings to justify their existence, the more top management will view logistics as simply a cost reduction opportunity.
If logistics professionals want to receive full recognition for what they do, total cost analysis falls short.
Profitability Analysis
Segment profitability analysis using a contribution approach is a much better value metric when there are revenue implications to supplier selection. With this approach, only the variable out-of-pocket costs and the avoidable fixed costs are deducted from revenue (see Table 5 ). In order for a cost to appear in the report, it must disappear if the revenue is lost. Segment profitability analysis helps managers accurately evaluate strategic options such as which product lines to add or drop as well as whether prices can be raised on products with inelastic demand or reduced on high-volume products [12] . Segment profitability analysis considers the impact not just on cost, but revenue as well since the customer service levels can influence the customer's sales volume. Consequently, scarce resources of the firm can be allocated to those segments that are most profitable while unprofitable segments can either be eliminated or revitalized. For a customer, the segments might be Supplier A, Supplier B and Supplier C. The questions are: What revenue does the customer generate from the products of each of these suppliers? And, what are the out-ofpocket costs associated with each supplier?
Segment profitability reports can be used to capture both the revenue and cost implications of the firm's value proposition for the customer. The same approach can be used internally to measure the impact of logistics on the profitability of business
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Strategic Profit Model
A potential limitation of total cost analysis and segment profitability analysis is that they do not measure the cost of assets other than inventory and accounts receivable. The strategic profit model demonstrates how asset management and margin management will influence return on assets, and return on net worth, which is the return on shareholders' investment plus retained earnings (see Figure 2) . The most common practices of asset and cash flow management are to reduce accounts receivable and inventory. However, both of these practices, when used without any changes in logistics systems' efficiency or effectiveness, can lead to disastrous results on corporate profit performance. Indeed, large reductions in inventory levels, without considering the impact on other logistics costs, may increase the total cost of logistics. Likewise, reducing accounts receivable can affect the customers negatively, resulting in lower sales revenue. The strategic profit model assists managers to determine the overall impact of decisions with regards to cash flows and asset utilization. Figure 2 illustrates the many ways that logistics contributes to return on net worth. First, better management of logistics (as measured by length of lead-time, in-stock availability and fill rates, for example) can result in higher sales as a result of higher ( ) The strategic profit model demonstrates how asset management and margin management will influence return on assets, and return on net worth… prices, higher volume or more rapid time-tomarket for new product introductions. Cost of goods sold can be reduced as a result of taking cash from an inventory reduction and/or accounts receivable and investing it in new manufacturing equipment that will enable quick production changeover and be more efficient (lower labor costs, less material waste and more energy efficient). Cost of goods sold also can be reduced through purchasing cost reductions as a result of logistics. Total expenses can be reduced by improved logistics in a number of expense categories (see Figure 2 for details). These actions will result in much higher profitability. In terms of the Balance Sheet, excellence in logistics can result in a reduction in both current and fixed assets, which leads to increased asset turnover. The higher profitability and higher asset turnover provide two upward pressures on return on assets. This combined with a reduction in financial leverage as a result of debt repayment leads to higher return on net worth, but not as large an increase as would be possible by reinvesting the cash in the business. Generally, companies that are flush with cash are not those with high price earnings ratios.
Reinvestment of the cash in the business is the option used most frequently by companies and is illustrated in Figure 2 . The cash from asset reductions related to logistics is invested more productively in plant modernization, new products or other investments that meet the firm's minimum acceptable rate of return on new investments. In this case, all of the impact on return on net worth would be due to changes on the profit and loss statement. Asset turnover would remain the same since the cash made available from reductions in inventories and accounts receivable is reinvested in other more productive assets. Consequently, financial leverage remains the same. However, the impact on sales and the size of the cost reductions would be much greater with this option and the increase in return on net worth would be larger than in the previous example (debt repayment). It should be noted that if fixed costs increase, then operating leverage increases, which may result in higher risk and lower value.
The strategic profit model can be used to measure and sell the value of logistics to customers. It is equally useful in showing top management the role that logistics is playing in corporate success. However, it is not without problems. First, it is necessary to estimate the impact of logistics in generating revenue. Customer satisfaction surveys can be very useful in this regard. Cost measurement systems can provide the cost data and information on inventory levels and other assets can come from the logistics information system.
Although the strategic profit model has many strengths over the methods of measuring value described thus far, recent literature on corporate finance has shown a strong consensus among researchers that shareholder value is a better performance metric of the financial consequences of strategies than traditional accounting measurements.
Shareholder Value
Shareholder value has become popular as a reliable and consistent way to look at the value of many businesses and to measure how alternative strategies and investments will affect the company's total value [13] . According to shareholder value theory, a business creates value when it meets or exceeds a cost of capital that correctly reflects its investment risk [14] . It is built on the key assumption that a business is worth the net present value of its future cash flows, discounted at the appropriate cost of capital. By focusing on cash flow, shareholder value overcomes the inadequacies of the traditional financial measurements. Also, by using a present value approach, the model recognizes the time preference for money and the risk of an investment. For many years traditional accounting measures have been criticized because they are backward looking and short sighted, whereas decision making is forward looking and concerned with the longterm outcomes.
The ability to create wealth for shareholders is crucial to the survival of companies. Two of the most accepted schools of thought on how management should link corporate performance to the creation of shareholder value are: shareholder value analysis (SVA), established by Rappaport [15] , and economic value-added (EVA), established by Joel Stern [16] .
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According to shareholder value theory, a business creates value when it meets or exceeds a cost of capital that correctly reflects its investment risk.
Showing customers how the company's logistics operations affect the shareholder value of their firms would be the ultimate measure of the financial impact of logistics. Copeland, Koller and Murrin gave the following explanation for why shareholder value should be the measurement of choice:
Empirical evidence indicates that increasing shareholder value does not conflict with the long-run interest of other stakeholders. Winning companies seem to create relatively greater value for all stakeholders: customers, labor, the government (via taxes paid), and suppliers of capital. Yet, there are additional reasons-more conceptual in nature, but equally compelling-to adopt a system that emphasizes shareholder value. First, value is the best metric for performance that we know. Second, shareholders are the only stakeholders of a corporation who simultaneously maximize everyone's claim in seeking to maximize their own. And finally, companies that do not perform will find that capital flows toward their competitors [17] .
They provide the additional argument for why value is the best metric:
Value (discounted cash flows) is best because it is the only measure that requires complete information. To understand value creation one must use a long-term point of view, manage all cash flows on both the income statement and the balance sheet, and understand how to compare cash flows from different time periods on a riskadjusted basis [18] .
Every decision that managers make is reflected in the valuation of the company. No other single metric is this comprehensive. According to Copeland, Koller and Murrin, value cannot be short-term if properly implemented, but the other measures can be short-term:
Earnings per share or return on equity are usually used in a myopic way-requiring information about only the next few years at best. Furthermore, earnings tend to focus mainly on managing the income statement and places low weight on the actual amount and timing of cash flows. Even the spread between the return on invested capital (ROIC) and the cost of capital can be a bad metric if used only for the short term and because it encourages underinvestment (harvesting the business to increase ROIC). If the value manager does the job well, the results are reflected in MVA (market value-added). Other performance measures, such as the growth in earnings, return on equity, and the spread between the return on capital and the cost of capital are less comprehensive than value creation and less well correlated with the actual market value of companies [19] .
Rappaport expressed the fundamental assumption of SVA as, "a business is worth the net present value of its cash flows discounted at the appropriate cost of capital", and identified seven key generic value drivers that are expected to drive the value of any business: sales growth rate, operating profit margin, cash tax rate, fixed capital needs, working capital needs, cost of capital, and planning period [20] . The aim is to think the strategic alternatives through in value terms, so that value can be maximized. The approach recognizes the importance of better reporting of historic cash flows and asserts that a better relationship exists between shareholder returns and cash flow measurements than traditional accounting measurements.
SVA derives the total shareholder value by discounting free cash flows at the cost of capital for the period over which a particular strategy is expected to be in use. In order to calculate the cash flows beyond the planning period, a perpetuity model is used where the last year's forecasted operating profit is divided by the company's weighted cost of capital. The calculation considers the opportunity cost of capital and value is only increased if returns exceed that cost of capital. This approach has the advantage of recognizing the value beyond the pre-set planning period of a strategy and leads to a better judgment among alternative investments from the company's perspective. However, it may fail to show the real value beyond the planning period since the returns are assumed as to be equal to the company's Every decision that managers make is reflected in the valuation of the company. No other single metric is this comprehensive.
cost of capital, ignoring the fact that additional sales beyond the planning period may generate value returns higher than the cost of capital.
EVA is an alternative approach to SVA, which derives the total shareholder value by determining a performance spread, that is the excess of the return on invested capital above the cost of capital, which when multiplied by the invested capital produces the EVA for each period in the forecast. These individual EVAs are then discounted and summed to produce a premium which is added to invested capital to determine the common equity value. The detailed steps in EVA calculation are very well documented by Stewart [21] , Mills and Print [22] , and Ehrbarg [23] . The EVA approach theorizes that shareholders measure value creation, not value preservation. It deducts out all capital expenditures designed to maintain plant and equipment, as well as dividends since the shareholder has invested the funds for superior investment returns [24] .
Copeland, Koller and Murrin, after working on a research project in their corporate finance practice at McKinsey & Company Inc., developed several approaches to valuation [25] . In fact, they presented two discounted cash flow (DCF) based frameworks for valuing a business, including the entity DCF model and the economic profit model. The entity DCF model values the equity of a company as the discounted value of a company's operations (which equals the discounted value of expected future cash flow) less the discounted value of debt and other investor claims that are superior to common equity. In the economic profit model, the value of a company is the amount of capital invested plus a premium or discount equal to the present value of the cash flows created each year going forward. In other words, economic profit is equal to the spread between the return on invested capital and the cost of capital, times the amount of invested capital. Economic profit model is especially useful for understanding a company's performance in a single year, while the entity model is not.
Although expressed in somewhat different forms and different names, these models are almost identical to SVA and EVA, respectively. Copeland, Koller and Murrin identified three levels of value drivers: generic, business-unit specific, and operating. While the generic drivers are consistent with the key value drivers that are mentioned in Rappaport's work, these authors go one step further in specifying the other levels of drivers and linking all of them to strategies and operational decisions. If logistics is viewed as a business-unit specific measure for example, generic value drivers may consist of sales growth rate, cash tax rate, operating profit margin, fixed and working capital needs, cost of capital, and planning horizon. Business-unit specific value drivers for logistics may contain logistics service quality, total cost of logistics, and order-to-delivery cycle time. Operating value drivers may include items like ability to mix products in a truckload, order fill rate, order cycle consistency, inventory carrying costs, transportation costs, and warehousing costs.
Arzac developed a formula to evaluate the potential for value creation or destruction at the level of business units, rather than the whole corporation [26] . The value creation is expressed in terms of the expected return on equity (ROE), the cost of equity capital, the expected growth of the company, and the period during which the company is expected to maintain a positive spread between its ROE and its cost of equity. However, in order to translate this method to the business unit level, the spread between ROE and a unit's weighted-average cost of equity and debt capital (WACC) is calculated. Furthermore, to estimate the unit's contribution to the value of shareholder equity, return on equity is added to the spread between ROI and the after tax cost of debt, multiplied by the debt-equity ratio.
Value can be measured from the supplier's or the customer's perspective. It is necessary to measure how logistics programs and the customer service that results affects the value of the customer's business. It is also necessary to measure how these programs affect the value of the supplier's company. When this occurs logistics executives will achieve the recognition within the organization that they have been denied thus far.
How Logistics Affects EVA
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The EVA approach theorizes that shareholders measure value creation, not value preservation.
Logistics can affect EVA in four areas: revenue, operating costs, working capital, and fixed assets [27] . Figure 3 shows how logistics affects EVA.
Revenue
The customer service provided by logistics can have a major impact on sales volume and customer retention. While it is not generally possible to calculate the exact correlation between service and sales, there have been many studies, that have indicated a positive relationship [28] . Superior customer service (in terms of reliability and responsiveness) can strengthen the likelihood that customers will remain loyal to a supplier. Evidence suggests that higher levels of customer retention lead to greater sales. Customers are more likely to place a greater proportion of their purchases with a supplier that provides excellent service over time. Also, if the value of the higher level of service is measured and sold to the customer, there will be less pressure on margins resulting in higher revenue.
Operating Costs
The potential for operating cost reduction through logistics is considerable. A large proportion of costs in a typical business is driven by logistics practices. Savings in transportation costs, warehousing costs, lot quantity costs (the costs associated with purchasing and producing in different lot sizes), information systems costs and the noncost-of-money components of inventory carrying costs (as a result of inventory reductions) all represent opportunities for increased net operating profit after taxes. Logistics innovations that reduce costs, such as time compression in the supply chain, must be documented for top management and customers must be shown how these savings are affecting their EVA measures.
Working Capital
Logistics can have a significant influence on working capital requirements. Long supply chains by definition generate more inventory. Order fill and invoice accuracy directly affect the ability to collect accounts receivable in a timely manner.
Faster collection of receivables and lower inventories free up cash for other investments. Working capital requirements can be reduced through time compression in the supply chain and the associated improvement in cash-to-cash cycle times (the time from the payment for purchased materials until the sale of the finished product and collection of cash). The The customer service provided by logistics can have a major impact on sales volume and customer retention.
cash-to-cash cycle time can be six months or longer in many manufacturing industries [29] . By focusing on eliminating the time in the supply chain that does not add value, reductions in working capital can be achieved.
Fixed Assets
Logistics is asset intensive and in many companies the potential for asset reductions is substantial.
Investments in trucks and materials handling equipment can be significant as can be the investment in company-owned as well as leased warehousing facilities.
When it is possible to reduce a customer's investment in fixed assets the impact on the customer's EVA should be measured. Similarly, if the logistics function implements programs that reduce the corporation's investment in logistics related fixed assets, the impact on EVA should be measured and sold within the firm.
Selling the Value Advantage
It is critical to measure value from the customer's perspective. Once value has been measured, it must be sold to the customer. It is important at this stage to identify who in the customer organization is the appropriate level executive to receive this information.
For planning purposes, it is important to remember that value is a moving target. Customers can be expected to pay a premium only for service that is incrementally better than that of competitors. As competitors improve, so must the company. What represents value-added this year will not represent it next year if competitors can match the level of service provided.
In addition, the role of the sales force is changing. Increasingly, salespeople must be consultants for the customer. In terms of the products and services that they are selling, they must know the customer's business better than the customer. And, they must be constantly searching for new ways to add value for the customer. For these reasons, knowledge of how to measure and sell the value of logistics should be a necessary part of the training of the sales force.
It is also critical to sell the value provided by logistics inside the firm. Customer satisfaction surveys should be used to estimate the impact of logistics on revenue. Logistics performance metrics should be designed to capture the impact that logistics is making on operating expenses, working capital and fixed assets. Failure to do so will put the logistics organization and its programs at risk. Everyone on the top management team should know how logistics is contributing to the performance of the company's share price.
Conclusions
The advantages and disadvantages of the various methods of measuring value are summarized in Table 6 . The most common measures of value used in corporations are customer satisfaction measures [30] . However, these are the least financially oriented metrics and only in rare cases will they result in customers paying premium prices or rewarding the supplier with sufficiently large increases in volume. In some cases total cost analysis is used, but we would argue that if customers are expected to pay for value-added services that influence revenue then total cost analysis is not an acceptable measure of the value of the supplier's performance. Total cost analysis when used within the organization to show the value of logistics reinforces the view that logistics is simply a cost center.
In cases where there are revenue implications associated with logistics performance, total cost analysis falls short. For example, if the firm is selling a consumer product through retailers, the measure of value should be profit contribution. Increasingly, anything that a firm can do to help its customers better serve their customers and/or the consumer adds value. But, every attempt should be made to show the financial impact of these value creation efforts. If the buyer is being judged only on margin and inventory turns, then it will be necessary to sell at a higher level in the organization. There will be an education process that must take place. Buyers are going to buy the way they are rewarded for buying. If they are judged on gross margin and not on profitability, that is how they will buy. However, increasingly firms will have the capability to generate contribution reports by stock keeping unit and measure the costs and revenues associated with different suppliers.
…knowledge of how to measure and sell the value of logistics should be a necessary part of the training of the sales force.
Once that happens, buyers are going to be more willing to consider all the cost and revenue implications of supplier alternatives. They are going to look at transportation costs, warehousing costs, and the other costs that show up in their reports as well as attempt to estimate the impact that suppliers have on revenue.
We believe that shareholder value is the most comprehensive measure. Research is necessary to determine cost effective ways to measure the impact of logistics on shareholder value. What are the time and cost implications of attempting to specify the impact of logistics operations on the value of the customer's firm as well as on the value of supplier's own stock price? Is it possible to segment the market based on value? Another important point is that value is a moving target and customers can be expected to only pay for incremental value received. What represents incremental value this year may not represent incremental value next year if competitors improve. Customers can be expected to reward suppliers only for incremental value creation. It is constantly • Requires access to cost information • Perpetuates the myth that logistics is simply a cost that must be reduced
• Does not measure the cost of assets employed with the exception of inventory and accounts receivable
• Need revenue and cost data by supplier. Customer may not have these data or be willing to share supplier data
• Requires sophisticated accounting system
• Fails to consider the timing of cash flows • Subject to manipulation in the short run • In addition to revenues and costs, assets dedicated to the relationship must be known
• Implementation related concerns in the areas of discount rates, planning period, and projected cash flows (missing linkage between the business strategy and shareholder value).
• Most data intensive method necessary for management to innovate and look for new ways to add value for customers. Once this has been accomplished, customers must be shown in financial terms how they are benefiting. Finally, executives from functional areas other than logistics must be shown how this value proposition for customers translates to value creation for the company's own shareholders. Only then, will situations such as the one described at the beginning of this article be avoided.
